Accepted 23 December 1980 of the study. In 86-9% of those who died, death was directly attributable to the aneurysm. The 204 survivors were contacted by post. They were asked to complete a questionnaire especially designed to elicit as much information as possible regarding the patient's assessment of his present physical condition and feeling of well-being, as well as details of his working life and leisure interests. In addition the patients also completed the General Health Questionnaire3 included as a measure of psychiatric morbidity that has yielded useful information in comparable studies ofother patients populations4; the response rate was 94-1 %. Thus, only 12 patients were lost to follow-up. Care was taken to ascertain that these patients had not in fact died by checking with both general practitioners and the regional Family Practioners Committee.
SUMMARY A follow-up study of 265 patients treated by microsurgical techniques for ruptured intracranial aneurysms at the Department of Neurological Surgery of the Radcliffe Infirmary, Oxford from 1972 to 1977 showed that prediction of results in terms of mortality, and various measures of morbidity could be achieved by considering before operation several variables in combination. Age, systemic blood pressure on admission and before operation were the most important factors in determining outcome. Inclusion of a variable following operation-arterial spasm-was found to improve prediction somewhat. In addition, spasm was found to be the single most important factor in predicting both mortality and morbidity.
Patients who undergo microneurosurgery for ruptured or unruptured intracranial aneurysms may recover completely, may be left with various degrees of permanent disability or may die. So many factors may affect the outcome that it is difficult to predict in the early period after operating what the likely course will be, taking each factor in isolation.' An additional problem is the actual measurement ofoutcome. There have been relatively few studies which measure results in more than the gross terms of physical survival and capacity to return to work.2 Outcome can be relative to previous status and earnings, subjective well-being, and resumption of social activities. These indices are not synonymous and each may have important information to contribute towards an understanding of the quality of life that the patient achieves. The present study was undertaken in order (a) to measure in detail the personal, physical, social and occupational factors that are relevant to the evaluation of functional recovery in an aneurysm population and (b) to define what combination of clinical and social factors best predicts the various aspects of outcome.
Patients and methods
The records of all patients who were treated with the help of microsurgery intracranial aneurysms at the Department of Neurological Surgery, The Radcliffe Infirmary, Oxford, between January 1972 and July 1977 were carefully examined. There were 265 patients of whom 61 (23 %) died at various times between the operation and the beginning of the study. In 86-9% of those who died, death was directly attributable to the aneurysm. The 204 survivors were contacted by post. They were asked to complete a questionnaire especially designed to elicit as much information as possible regarding the patient's assessment of his present physical condition and feeling of well-being, as well as details of his working life and leisure interests. In addition the patients also completed the General Health Questionnaire3 included as a measure of psychiatric morbidity that has yielded useful information in comparable studies ofother patients populations4; the response rate was 94-1 %. Thus, only 12 patients were lost to follow-up. Care was taken to ascertain that these patients had not in fact died by checking with both general practitioners and the regional Family Practioners Committee.
FACTORS WHICH MAY INFLUENCE OUTCOME
These can be divided into two groups: (1) biological (clinical) factors and (2) social and economic factors. Information regarding the subdivision of each factor is documented in Conversely, patients with left-sided aneurysms survived more often than patients with either right sided or midline aneurysms. The sex of the patient was important in the prediction ofsurvival, return to work and especially psychiatric morbidity. Indeed, men showed a much better prognosis than women. In survival, independence and return to work, timing of the operation was an important variable. Prognosis appears to be somewhat better in patients operated on 15 days after the bleed. Patients with anterior communicating artery aneurysms had the lowest incidence ofresidual neurological problems followed by patients with aneurysms of the posterior communicating and internal carotid arteries. Patients with multiple aneurysms seemed to have a better prognosis with regard to subjective well-being and psychiatric morbidity-although the reason for this is unclear.
As far as the social variables are concerned, marital status, gainful employment and occupational class do seem to play some role in prognosis: the highest mortality was found in class IV, patients in occupational classes I and II had the worst prognosis for residual physical problems. Patients in classes I and V have a worse prognosis than people in other classes for a return to work and the same applies for return to previous social activities. There is a clear gradient of worsening prognosis with lowering of the socioeconomic class in psychiatric morbidity and subjective well-being. Widowed patients had a worse prognosis for independence than other patients. Single people had the worst prognosis with regard to social activities, whereas separated and divorced patients had a higher probability of abnormal psychiatric profiles than patients in other marital states. Being gainfully employed was a positive factor in psychiatric outcome, whereas housewives were likely to return to their housework more often than people who were gainfully employed were to return to work. Table 3 shows the contribution of each factor to each aspect of outcome as well as the percentage of cases correctly predicted and the significance of the function derived.
In the second group of discriminant function analyses, operative method (clip or wrap), vasospasm and hydrocephalus after operation were added to the previous factors. Interestingly, age remained the most common predictor for all aspects of outcome. However, vasospasm after operation became the single most important predicting factor in mortality and three measures of morbidity (residual problems, independence and return to work) and was also important in social activities and psychiatric morbidity. Patients who developed this condition did significantly less well than other patients. Table 4 shows the relative contribution of each factor to outcome, the prediction results and the significance level of the discriminant functions when spasm, hydrocephalus and operative method are added to the variables present before operation. In this set of results a number of factors before operation which contributed to the prediction of outcome in the previous analyses are "pushed over" by the overriding effect of vasospasm. This does not mean that such variables as age, neurological state before operation and systemic blood pressure on admission do not contribute to the patient's ultimate fate. It means, however, that spasm is a more powerful factor in the prediction of outcome than the other variables when all variables are combined. In using only a sample of the population for these analyses using variables before and after operation, some small differences may have been introduced between these results and those of the previous analyses (using pre-operation variables only). However, there were no important statistical differences between this sample and the rest of the population with regards to each individual variable.'
Discussion
The results show that, by and large, the combination of increasing age, worsening neurological status and development ofvasospasm after operation leads to the high probability of a poor outcome, regardless of the measure used. Hypertension on admission together with these other deleterious factors contributes to poor outcome in the more tangible measures (residual problems, independence, return to work and social activities). Patients with left-sided aneurysms in combination with other factors did worse than patients with aneurysms in other locations with regard to residual problems and social activities. It is thought that the aphasic disorders which are present in these patients may account for their complaint of residual problems and their decreased ability to 
